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PROBLEM TO BE SOLVED: To obtain a resist material 
having high transmittance to various radioactive rays 
including excimer laser and superior dry etching 
resistance and suppressing cracking at the time of 
development and the peeling of a pattern by 
incorporating a specified acidsensitive compd. and an 
acid generating agent which generates an acid when 
exposed with radiation. 
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SOLUTION: This resist material contains an 

acid-sensitive compd, contg. structural units each 

having an alkali-soluble group protected with a part R 1 1 

contg. an alicyclic hydrocarbon group represented by i 

formula 1. II, etc., and an acid generating agent which 

generates an acid when exposed with radiation. The C R i i 
alkali-soluble group is released by the generated acid | 
and makes the acid- sensitive compd. alkali-soluble. In 
the formulae 1, II. each of Ri and R^ Is optionally 


TI 



substd. straight chain or branched chain 1-4C alkyt, Z 
is plural atoms required to complete alicyclic 
hydrocarbon in combination with C and at least one of 
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n) 7t)^2. 3 8®2-;)lf^;b7^<'v>5^;i/^^?;J'U b- 

h/ 2 - 1 kd #e/x5^;p>i u h^yi-^ : 

[0 15 7] 
[^b9 2] 



CH. 



CH: 
I 




CHsCHjOH 



[0 15 8] SrlWbfc. ^^^v^T^ ilB^i-JtcU-Cli 
agbfc2-^^;i/7^'v>f-;i/?i^i^'U L/-h/2-t: 

'ft^nfeU'v'T.hi^?:, ^^-9-;t^;bi:>t^5-ti-*:^ (H 
MDS) T|u^Stfe$/U3>ffi*g±lC^0. 7 Mm 
T'^t^>=l- h U Jj-x^y h^l^- h±"e 1 0 O-C-V 1 0 

o?j>ra:/y^-i'Lfc. 

[0 15 9] :/'J^-'J'0^7^. ^fe3nfcby;«>MK 

$:Kr Fx3fi/V7>x^V>'N' (-=I>ttS^> NA=0. 4 
5) T'?^i:^2 4 BnmCDK r F I/— tJ-'^C^^N'^i-^lC^ 
^^Lfc. i^VN-C, ®3t^©l/i?7.MK5:13 0X:-C'6 
OipJ>P^PEB (^7t^^-i7) bfc. l/i^;^h 
m^O. 2 7N®xb7;i^;i/7>^-'f AA^f Ka^ 



i/K (TMAH) 7j<:i^1:-6 O^P^^U $ e>«ifoK 

40 Mxi^;i/:3rE t hlil 2inJ/ciii2 t'^U, fif«rt«0. 
3 2 5*im L&ST?^ofc. 
fill 4 

:>i U ;i# 2 - :jI D 'v=¥ y -7 i: 

U;i'®3-;*-:3fyt/i7D^^e/;i'^^V$:4 : 6(Di!|-^ 

t^, z:o[)h;ux>^tcfi^g8m aibn$:5^;i/ 

%®fiT'^U 8 0'CT'if&8^r^tCtefe-DTfi-&S-ti: 

fe. fi-^®^^, ^ -jv^'ikmit Lxmm^i'y 



57 



[0 160] 



(30) 



* Ut9 3] 



CH, CH,. 



C 

o 0- 




c 

0 0 



9 - 7 3 17 3 



58 




[016 1] m'hnr^PA^mt. limit (m : n) S« [O l e S] 

5 1:49, ftfl^i^^H^fi (Mw) ti^l 1 1 5, -^L litQ 4] 

T^WlM (Mw/Mn) 9T'feofeo 
gill 5 

tulB^J 1 4 ICfeVNTiiS^bfe 2 n's^JpJ/;!/ 

(hmds) -etti^iaogLfci/Un 20 
l^- h±T? 1 0 ©"c-e 1 0 O^^zfV^-i' Lfc. 

[0 16 2] yu^-i'o^T^, m^nfc\ypxhm 

^KrFJL^i/-7P.y^yA (-ay^±m. NA = 0. 4 
5) ■Vm&Z 4 8nra©K r F Iz-if^tOyN'^f-^tC^ 
a?^Lfe. ^V%T, hlKS: 1 3 OiCT-6 

o#r^PEB m^^^-iy) Ltc. ^<Di&, 
m^O. 2 7N®7=-S^;^5=-;i/7>^-'i7A/W KD=3r 
S>K (TMAH) 7K?®g[T'6 0iB;ra5S^U $ e>«iE7j< 

T'3 o#rau>7.bfc. nmzm^^rcu-ifjfbm-> 30 

ia3i:^^;i/itrE t hl±7. 2iDj/cni2 T'S>»A 
0. 2 7 5ittm L&S-efeofe. 
^Jl 6 

trnm 7lCfeVNTii|!^Ufe2-^ 5^;i/7 ^> it 
^ U U- h/3 -;t^yi/i' D^^^rS^;!/^ ^5!^ U h 



C F»S 0.- 



[0 16 4] «:m&DU S^i'n'Si^r-y-/'>tC|g«?Lfe. 

MDS) T'lu^aSLfeJ/y=I>®K±»cmPO. 7/ttin 
•Tf::^tf>n-hU Jh>v h7'L/-h±-^l OO'CT'l 0 

o^rat^u^-i'bfe. yu^-e^©^m 

l/f^;^MKS:Ar F^Jti^g NA = 0. 

5 5) T®:^ 19 3 nn)©A r F b— ->IC^ 
f^^Lfe. ^^^^T, Sjt^OUi?:^ hl^?: l a 0*CT' 

6 0#raPEB mmk^-^^ Lfc. -f©!^, bi;>5. 

hM5:0. 2 7N©7^h^;*^;b7>=E-t7A/W Kn 
^i/K (TMAH) 7)<i^T'6 0#f^^U SfetCiiit 

^ictB^-r-smM© h^s*^ -^^vn-^s - >©j9m 

P'flx:t^;b^E t hli6iiiJ/cm2 Tfet), ^:*tiO. 
2 0/im L&ST?feofe. 
^Jl 7 

r>;^lCj; 2 -;>l5^;i/7^5?V>^;i/^ ^7 U 1/ 

-h/'p-tr-;i/73iy-;b (iiMJ±=2 3 : 77, a 

fi3pi*l4>^ (Mw) =64 80, 45^5cg[=3. 1) : 
[0 16 5] 
[^b9 5] 



C H 

I 




[0 1 6 6] lC2Mfi%©Sffe^?PJ, h'j7x:^;i/7.;i/ 50 Ji-N-^7A^^-y-7;i/;i-D7>5^^ h $:^DU t/i' 



(31) 

59 

(HMDS) TttiMiSLfei'Un 

V- h±T*i 0 OTCT 1 0 oms-^^)^-i^ tfc. 

(-:3>tm NA=0. 4 5) X'UMiZA 8 
nmCDK r F U— if^O/N'tJi ->lC^m>tb/t, 
T, l^i^:^ MS?: l 3 0 X)T' 6 OfJKIP E B 

mWt^-i^) tfc. ^©m. l/i^XhK^rO. 2 7 

H) tk^t' 6 o#r^«iu $ e)«t!KT' 3 ofm^J 

MCD 1/ h - :/5bVi ^! - ^/oifltiS:* § z: 

t h«8 ZmJ/cDiZ X'^Uv ^*liO. 3 2 5 Mm 
^Jl 8 

U I/- hm^i^ MM^i^^ (Mw) = 8 9 5 
t)f4mS=l. 8, SlS)?^tCj:U^SnS5J<'Jtf-;i/7 20 

-;k fifi5|lj*i^iH^ (Mw) =515 ORXf^m 
m=2. 8 : 

[0 16 7] 

Hb9 6] 

(-CH»— CH-) 

OH 30 
[0 16 8] IC2 Ott4%CDiil^X'^^DU $e>lC5fi 

(HMDS) T'S!F^tQ^bfci/U=i:v 

- hit' 1 0 o"CT' 1 0 om^-f'J^-'!^ ^f-' 
[0169] ^- (D%-7'^. nhM- hlK 
$:KrFxdr£/-77>^«yA* (xn^ttSS. NA=0. 4 
5 ) T'lSi:^ 2 4 8 nmOK r F V-'^^O^)^^ -y\zmi 40 
S^Lfco if^VNT> ^')t^a)^i>-^hl^?:l 10X:T'6 
OSf^PEB (S?^m^-i') bfc. -trol^. 
11$: 0. 2 7N®xhv^l^;i/7>^-'i?A>'W Kadf 
J/K (TMAH) 7Ktg?ET-6 0fJ.m<iU ^5e>«ibK 

T'3 om^')y7.Lt^. m%\:if&^^f~^-^%^'^^-y 

-litx :^ ;i/^E t h li 8 . 9 iiiJ/cin2 T'fe U , W&Mt 
0. 3 2 5/tm LStST'^ofc. 

1 9 5C 



iltBasp 9- 73 173 

60 

mm 1 8 i:-^v\^c%)©i:ll CjKU X J -;k 

Sft¥*&^^ft (Mw) =515 OS.t;^^S[g?= 2. 

8, ic?>i^icj: y^stis 1 -7^fv>^;i/*;i/^>it 

[0 170] 
[^b9 7] 



CH, 




[0171] 5: 3 OfiS%0Sy^T'^DU S ^jIC 5S 

•y-;^^;^:^^^^-^-^ (hmds) T-itr^asiLfes^un^ 

a^lcKJ*0. 7/tinT7.tr>=l-bU d^^/hT^U 

- h±T' 1 0 ox:-e 1 0 o^r^T^u ^- L/t. 
[0 17 2] :/U^-e^©^7=g£^ #6)tifel^i^":^Ml 
SrKrFx^i/VT.-r^yA (xr3>^±S^, NA=0. 4 
5) T'?iiS2 4 8nin©K r F l/-if^®>''?if->lC^ 

OfJ-T^PEB (mm^^-^) tfeo -^-CD^. bi^':^h 
Ii5:0. 2 7N0xh^^^-'l/7>^X'?A>'W Fn# 
i/F (TMAH) *iS?ST-6 0?i.r^^U Se>«TteK 

T'3 oi!!;wu>:xbfco M^icfflvxfei/-i^-%>'N'^!-> 
Icffi^t-smM® W-t^'^t^ hv'N'^ - yi^^J■^^^-y(omi^^^ 

m.:£.%)\,^Efi\\t\ linJ/'ciiiZ T'&U, ftltfc^JliO. 
3 5Mtn L&STfeofc.. 
^J2 0 

?^?^tCj:iJ^$4X7t)^o-?©i}!a^b (m : n) ti^b : 5, 
^L/tat^pJi^^^f-S: (Mw) *^2 3 0 0 0T*S^ 

[0 17 3] 
UtQ 8] 




[0 17 4] z:<D^-&W-^-&i4f(^2afl%®®?^ 



(32) 

61 

hVy^-)\^7.)lTi%-^2^hVyU~h (TPS 

S03 CF3 ) ^^nu pm^i^mmti^i 5mM%t 
^*.}:e>tc?ugx^;i/ (EL) iz^mLt-c m^ntzu 

P:^hWi&ks ^^■tJ-;*-?-;bt^'t^5if>' (HMDS) T' 

b-h±T'i oo"CT'i^)-H7'y'<— j^Lfc. mmi. 

[0 17 5] ■fU^-'i^CD^TW:. nhtit^lyi^Pshm 
5:Ar Fx^i/Vb— h75-Y:^ (NA = 
0. 5 5) -eM^l 9 3nni0ArFl/-if^0AiJ-> 10 

O'COyHy h -/b- h±X' 6 0|:!.f^P E B m^l^^- 

;i/*U3Ei^8[?K. MMD-3T'6 0#P^^U $e.fCM 

tkT' 3 0 u >x Lfc. nmz^ v vx ^ -^--y xji 
i:'i>ziifji<m^nr^o MMMto. so/tm l&s 

^J2 1 (J:b«ifM) 

(m : n) : 5, -eLTaftspWfS (Mw) 
14 0 0 0 T'feS^-^SrffiSLfe. 
[0 17 6] 

[-ftg 9] 




[0177] 0. SO^m L&S (^^'>-7>K- 

mz 2 

tfFiB^J2 0tCf3®t®^S:i^UJlb^-o -(iU *^JT' 

r^^(Cj:U*$n3{)^o-?-(7JiitMJ:b (m: n) : 40 
5, •€-bTflfi^*^^3^^fi (Mw) 8 0 00T-fe5) 

[0 17 8] 
[fbl GO] 



9 - 7 3 17 3 

62 




[0 17 9] ®)tJCfflV%fev:^i'iJ-^X3iy®l^i?7.h 

^f^>4^;fe. ft|{t:^l±o. 50/iin L&s(5^>-7 
g!l2 3 

tfiia^j2 0lCfB«tCD^?:iiiU^Itfco {iU ^Mt* 
l±, <!5;^JCj;U^$tl.*^o-^©Mtfci (m : n) jb^B : 
5, "tbXm&^m^^ (Mw) TiU 1 0 0 OT-fei) 

[0 18 0] 

[-fbioi] 




[ 0 1 8 1 ] SS^lCffl V N/c v;^ •y--f U O [yi^T. V 
/'t^ - >;bVt^J - >CD i7 5 ^ ^fOnS:^ C -5 Zl i: ^ < 
#^nfc. «ltS±{iO. 50/iin L&.S (v'O-7 

> K • ;x./>:-:;^) T?«.ofc. 

^J2 4 

tt, <i5?^tC<):U^$tl.Ao-^®iia^b (m : n) >?)t5 : 
5, -^-LTfiftsp*^^ (Mw) 3?>^8 0 0 0T'fe-&^^ 

[0 18 2] 
[-(bl 0 2] 



63 



(33) 



9- 73 173 

64 




t B u 



10 



[0 18 3] S)t^cffiv^fcv:xe'■y•>fXJiU«)l/i;::».^ 

- - XD^- 5 >v ^gWJti?:* C s :i i; < 

m'l^nt-o m^t)\to. 50nm l&s (^-^^-r 

glJ2 5 

11. ?>jiClCj:U^Stl35)^o-?-©^fl^b (m: n) jb^S : 



[0 184] 
[-fbl 0 3] 



20 




t B u 



[0 18 7] S3^^CffiV^fcV7.^•y■>fX^i^J©l/S^7>h 

- yiiW - >® 9 ^ ^iOti?:^ US i: < 

e>tl^Co ^^:^tiO. 5 0 Mm L&S (^^>-7 

mi 7 

j2 0lC|E«g©^$:!iiyiIbfe. -dU *{?!IT' 



li, <iJ;^lCJ;y^$ti;{)^o^(7),mtb (m: n) !<)^5 : 
5. ^UT«4¥i^4^a (Mw) 3b^6 5 0 07?feS^ 

[0 18 8] 
[-(bl 0 5] 




t B u 



30 




0^0 



[0 18 5] SJticffiVNfex';^^-y--fXiiy®U'i>::^h 
j^*ttO. 5 0 Mm L&S (5-<>-7 

fflj2 6 

BtilB«aj2 0tC|ES©^S:l^yiIbfc. -tiU 

li, JS>;^lCj:y^S4a*>o-?©SMJ^; (m: n) : 

5, -eLTMffl¥*^4^ffi (Mw) ^jW8 0 0T'&«>^ 

[0 18 6] 
[<bl 04] 



40 



[0 18 9] m%\:.m^^t=.-^7.i>-^^x^^)<Dvv7.v 

^:^;liO. 50Min L&S(5-f>-7 

^J2 8 

BuiBflaj2 0lCf«®#^S?:ilSyiIb;^::, -fiU *«i»J-^ 
li. r^v^lCiy^SnA^O^^ili^b (m : n) A^5 : 
5, bTfift¥±ll:JJ^S (Mw) :^"!l 6 0 0 OTfeS 
^a^i!|iS:ffl^.bfe. 
[0 190] 

[^bioei 



(34) 



65 




^^^0 — \ Bu 




O^f^ 9 - 7 3 17 3 



[0 19 1] g|^^Cfl§V^^cV7>^'■!^••^•X^i^J(DUi/•;?>h 

n^i - yti^A^ - ym ^ >v ^'^mk^^^^^z.t.ti, < 

^#e>tLfc. fm:b\tO. 6 0 Mm L&S (5>f>-7 

M2 9 

tulBM2 0lCiB«g®^$:;^y^ILfe, -dU *^JT' 
li, ?^I^^CJ:^J^$i^*^o•^©«§fifeJ:b (m: n) : 
5, -^LTSS^t^^-ft (Mw) *n 2 50 0Ta&S 

[0 19 2] 
[^bl 0 7] 



66 



*lt. «Jj^lCj:y^$n*>^-e0^MJ:b (m: n) : 
5, ^bTSfi^pi^^J-^fi (Mw) :^)U SOOOT'^S 

[0 194] 
[^bl0 8] 



10 



20 



[0 19 3] S|^lCfflV>feV>?,i7-9--fXiiy©U'£?7.h 
^#e>4^fc. ^ffe:!b«0. 5 0 Am L&S (7-r>-7 
MS 0 30 





[0 19 5] sr)16lcMv>fev:^i?-9-^X5iy® S 
Ain - yti^AH -ycD^'y^v'; ^iUnS:^ C-s 3 < 
f#e>nfe. ^:^Jli0. 5 0 Mm L&S • 7 

g!|3 1 

BuiB^j2 0lCfH«S©#j5fe$:iii^tJigLfe. -fiU ^Ix^jT- 
li. «>v^{CJ:y^$4a*^o-^0ffl^b (m: n) ji'tS : 
5. •?-LTafi^t^43^a (Mw) 7 50 0T'&4 



[0 19 6] 
[fbl 0 9] 




o 



Y 





[0 19 7] ^^{cfflv^fcv>^^'•y•>l'x^iy0l/^>■x^ [-fbi i o] 
yUA^ - y(Di; 5 'j; ^-^lam?:^ ci i: jfc < 

#e)^feo mmts\tO. 5 5 Mm L&S (5-f>"7 
fflj3 2 

tfJiE^?!l2 0JZiE^©^$:iiSyiIUfe. <iU **P!lT' 

«k5^lCj:y^$tl;<)^o-?-0ifi^b (m: n) ^-^S : 
5, -e LTSfi^i^J^J^ft (Mw) *^9 5 0 0T'&S^t 

[0 19 8] 50 




O'^'^O— t Bu 



(35) 
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.[0199] S3^tc^BVNfcv7.^-y--f7:jiU®i/i?;^h 
/sbnr:L. imt}\to. so Mm l&s (5-^>-t 
ms 3 



68 



*A-i/y!r^^ymsnzm-^rm^i. aibn crv^-fv 

5 ^ ^7 U 2 - 2 - 7 ^ V ^f';!//;* ^ ^J' 

[0200] 



CH, 

I 

C 



CHj 



-( CH,— 



CHs 

i^ 

C— OH 

II 

O 



[0 2 0 1] ifflfiJcJrb (m : n) »5-=./to 

7:3. (Mw) ;!)'8 5 0 0. ^LX6^ MS 5 

IfcK (Mw/Mn) 7b^2. 1 OT-feo)^. 

^aj3 4 20 



2-7 ^*v>5^;i//^ ^ i7 'J ;i/Kft«-&ft:ic 2SS%0 
PSS03 CF3 ) ^mau ^oifi/>yu:3-;i/^ 

y r;i/7-fe7^- h (PGMEA) fC^Pt 

(HMDS) TBU«ML.feS^U3i'a^lC|ID?0. 4 

[0 2 0 2] •fv^-'!7<D%7'^. so 

5:ArFxdpS/Vf|J^g (NA=0. 5 5)f««l 
9 3niiiG)A r F \y-'if%(DAii-yiZ.m^^l't=.o itst 
V^T. ^^^O l/i?:^ Vmi: 1 5 0X:T' 6 OSf^P E B 

(MMk^-i^) I't^o ^o^s uiy:xhm'ko. 1 1 
8Si%©T-hv>i'5";i/7>'^-'i'i*>'W Ka^ri/K 

(TM A H) jmm-l^ 6 0 ?J?H5S# b, $ ^C^iI|i7KT' 3 

sz:^;;&;<^#e>n;^-. j&fe. *{f!lT-©HPMSi:<Dliffix 

*;i/diSE t hli2 1. 5!iJ/cn)2 TfeU, MS:b«0. 40 
17 5Min L&S (5-f > • 7:/K- 



l5fBt«3 4K:|S»iO#a$:JSyjItfc. -(BU ajs^^OT- 
13U »^fii:b-r, ArFxdfi/VlDtiSglCft^-C 
• K r F xif /N* (N A = 0. 4 5) U 

?^^2 4.8niii®KrFl^— 1f3^T'^^^&^7ofc, ^ 

tj:i5. *«?!lT'®M#.SS0iSMx:ts;i/:^?Et hlil. 4 
SmJ/cmZt-^U, i!i®:^li0. 27 5Min L&S 

^J3 6 

;i^!i^U;i'^2-;i^^;i/-2-7^*V>-3=-;i/^:yv, 

8:7: BCDfO^T'S-^^lCttii^^ 1=E;1//L® 
1, 4-i;:t^-9->i^^Lfe. r®l. 4-t>"^^-y- 
ym^\zm-^mi^M. A I B N 5: 2 0 ^)\y%(D&-^ma 
U 8 0-CT'i^8B#r^iCt)feoTS^S-efe. fi-^©^ 



n-/^^r•9■>$:^fciS^f'J^:bT««:^Tofe. 
ic J: u ^ ^ 'J 2 - ^ 2 - 7 > 

[0203] 
[^fcl 121 



CH, 

-(-CH» — C-^ 



1 C H, 

c— 0 — k/^ 
II 

0 



CHa 

-^■CHj — C^ ( CHs 



C— 0 t B u 

II 

0 



CH, 



7 



c- 

II 

0 



n 

OH 



[0 2 0 4] m^ntzpM^mt. U -.m: 50 n) *<5 0 : 2 9 : 2 1, MM^^i^^^M (Mw) 3!)^ 



(36) 



9 - 7 3 17 3 



69 



70 



8 0 0, ^VX-^im (Mw/Mn) *^2. 2 0T-feo 

fee m3 8 



ms 7 

ttJlB^IJ 3 6 V ^T« L/ fe ^ i7 U 2 - ;i - 

2 -7^v:y5';i//pi ^ U ;i/Sit --f^ji/:^ ^ U 

1^7 A h 'J 7 h (T P S S O3 C F3 ) Sr^^D 

h (PGMEA) izmmht:^, hjt?K 

HMDSVW5fmLhi/V=!>mLtlzm»0. 4 10 
AmT'7.t>:3-hU h:/l/-h±T'l 2 01CT' 

[0 2 0 5] :^U'<-i'0^7^, ^#e):j^fe^i>■xhli 

«:A r Fxdpt/vg|3^e (NA = 0. 5 5) X-mScl 
9 3niD®A r F I/— y-*Jt©.'N*^->lCjgS^3tbfe. 
V ^T, SS^^® 1/ 1 5 0 'C T' 6 0 fJ?P^ FEB 
Lfe. ^(Om. l^t^^hKfeO. 11 

8 fij:%® TM A htk^t* 6 om^m u -^h im 

Hfiix:^;i/:Sf E t h « 1 . 4 mJ/cmZ T'& U , 

0. 1 7 O/tmL&S (5>f> • T>K • J^'^-y?.) "e* 



KrFx:^i/v:^5^«vM (NA=0. 4 5) 5:^U 
i'^;^2 4 8niD0K r F U—^iftxmm^m-otz, U 

talsi. :*m'©fli^ifiRia©^jix:^;b:^E t hlil 4. 
^^/^Xlh^). mschM^. 250Mm L&S 

mz 9 

^ ^ U 2 - pi 2 - 7 y vztt>* 

l^;i//L©l, 4-i>-::r:^r-9->^ilbfeo Zl® 1 , 

4 - v:^^-^ymmzm.'^mm. a i b n % 2 o 



%®a;T'm(«lU 8 0-CT'?!$j8^P^{Ct)feoTM-a-$ii: 



2 - 7 y^)W^ 9- n >®E^^*^e.tlfe. 
[020 6] 
[^bl 13] 



CH: 

-f CH,— C 4- 



-( CH2 — C-J 



o 
II 

CHj — C— OH 



C— OH 

II 

0 



[0 2 0 7] 6>tlfe^^{4, jffl^b (m : n) 

8 8:12, mAW^^l-^ (Mw) ;^)^6 7 0 0, •?-L/ 
T^^icS (Mw/Mn) j5)^2. 1 ST-feofe. 

fflj4 0 

mm 3 9 ^T|IS$^ L ^Jt ^ y ;i/it 2 - >l 

2 - 7 n >®ma-^<!^{C 2 fig%®i5 

f^^^J, hU7xx;i/7.;i/;fwij7A^U7U-K (TP 40 
SSO3 CF3 ) ^^DU ?LMxf-;i/ (EL) ICj^M 

e/U=i>S^g±fC|^0. 4 Mml:-7.k*>3-hU 
•V h:/l^- h±T'l 2 0'CT-6 0#r^-^U'<-i'Lfeo 
[0208] ^T'U'^-i' ®^7^, if ttfe hll 
?:Ar Fx#i/vP^M (NA = 0. 5 5)T'?^^fil 

9 3nra©A r F U— <f3tG)A^->lCJM^KSS^tfe. 
V^T, ^^itC5 1/ v:^ hM?: 1 5 O'CT 6 0$!.f^P E B 

m.im.^-^') Lfeo ^-o^s i/i^hn^o. 11 

8fiM%®TMAH7jt^lf6 0#r^^U $?>«i6 50 



7KT3 OSfHiy>;^Lfc. fijfeicfflvsfcl/— U'^A^- 

P{iix:^;i/:^iiEt htt2. 8iiiJ/cni2 T'^y, ^i^ijli 
0. 1 7 5 /(iinLStS (^W'i' • 7>F' T.'^-T.) T? 

^J4 1 

ttj§B««J4 0icia'$®^&iiiUiiLfe. -du nmx 

ti, Sg)ti^Mi;bT, Ar FX:J!ri/VS^{llCf^AT 
K r Fxari/V7.-r^;/;N' (NA=0. 4 5) ^^flBU 
i'£?*2 4 8niD(DK r F U— y-m-^S^J^^r^Tofe. ^ 

%\zm^^t:. \^-^%)-^^-yvjmt^im<j> \^V7. v 

*tWjT'a)flM#iSfi©Mx;^;i/:JSfE t htt2 5. 
OmJ/cniZT-feUs Mil^bttO. 275Mm L&S 
(5-r> • 7> K • :^^-:^) TS)ofe. 
#J4 2 



(37) 



7 3 173 



71 



72 



;A ^ y 2 - 2 - 7 ^> ^^^u^ ■^Zitj: 

B N 2 0 =E;1/%®ST« 8 0 'Cl;;^ 8 ^m\Zh 



[0 209) 

Ubii4] 



CH 
-^CHj — C 



) { CH» — CH^ 

\ CH, ^ I 'n 



° A/ 

[0 2 10] <f iii^b (m : n) 

7 6:24, (Mw) *'56 4 GO, -tb 

T4^ffitS (Mw/Mn) 7!)^2. 4 2-efeofe. 
#04 3 

|ulB«f!l4 2HfeVNTi)ligbfc;l^ d7U;i®2-;lf^;i/- 

IC 2S*%(DSff«^^J, h y 7 x:^;i/::^;i':^-'t7 A h U 
7b-h (TPSSO3CF3) ^muU ?L^x^;i/ 
(EL) ICj^bfc. m^nt:LUi?:^\^m0Ltt, HMD 
ST*ttii*Q®bfci'U3>®K±l-IISS0. 4MniT';^tf 

U^-i'bfe. 

[0211] •i' ©^7^. nhnr=. \/V7. mr 

?:K r F3:^fi/■7>^•r^;'>'^' (NA = 0. 4 5) TM*2 
4 SnmCDKr FW- y-'^CDA^?->tC^^J^b;t. if.^ 
V^X, ^^=g&0[)l/5>'>^ MR?: 1 5 0t:T'6 Ofif^PEB 
(fS)t^/<-d7) bfe. -eo^J^, Vi?:x.hM$:0. 2 3 
6fifi%<5[)TMA H7jt?$?KT' 6 0?J.m«lU 3 

CH, 

-fcH^ — c4 




S OsH 



•S57KT3 O^Jf^y >7>b;^c. S^tCfflVN^iU'— if^^A^- 

^fiixtx;i/dfJEt hlil 2. 4iiiJ/cin2 X'feU, 
ttO. 250/tm L&.S (5-<> • 7>K- 
20 X) T&oife. 
^J4 4 

;i ^ i7 y 2 - ;pi f-;!/- 2 - 7 >-5^;i/^ 

:>i^i'y;i/®7$ K^>'v«:7 : 3 ®fiJ-&"C*-&^JC 
ttii^*, i=e;i//l©i, 4-i/:t^-9->^i;byfe. 
4-i?;r^-!J->?^lcm-^P»S*^'J> AIBN5: 

2 0 ^ ;i/%®a-e^n b, 8 0 'ox'i^ 8 ^r^tcfcfoot 



30 



TM&^Tofc. r>c^{c J: y ^^ti-s^ ^7 y ;bSf 2 - 
^i-f ;v- 2 -7^«'v>5^;i//;A ^! ^ y ;i/@f7^ 

[0 2 12) 

m\ 1 5) 



CH, 

I 



CH, 



[0 2 13] #e)tLfc^-^itat, Sfl^t, (m : n) 
7 5:2 5. aS5|i±t,^v:j.g (^w) *^7 600. ^b 
•C45-fcg (Mw/Mn) *t2. 1 3T'feofe. 
fflj4 5 . 

4 icfev NTSaiS bit ;i y ;i/®f 2 - ^ 

2 - 7 ^! ^"J ;bi!7 5 K^tfi-^fliic 2 a 

h U 7 xn;i/:7>;i/:^::i'? A b y 7 1^- 

h (TPSSO3 CPs) 'fe^^nu fliSfx^;i/ (E 

L) IC^ji^bfe. ^fe>*lfel^i^Xh^5:, HMDST- 
lti*aab7tt/'J=3>SfctlCK^0. 4 Mmt'J^ti'^a 50 



-(CH,-C-)- 



C— NH, 

)1 
O 



- h u I/- h±'e 1 2 O-CT 6 0Sf^:/'J 

[0 2 14] :/"y ^-i'©^?^, ^#p,tlfe^i>':^ bll 

$:Kr Fx:Sr:>VZ7^<vA* (NA=0. 4 5) Xl^^^ 
4 8niii0K r F I/— y-'^^A^! ->{C®^^bfe,. 
^^T. ^3^^® h^S: 1 5 O'CT" 6 0#KP E B 
(S3t'g&'<-i') bfe. Ut;7.Mi=S:0. 2 3 

6Sft%CDTMAH7Ki@i^T'6 0ST^^U $e>«iE 



(38) 
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:^ ;i/:?f E t h 2 4 . 0 mJ/ciuS T J) U , 
«0. 27 5Mm L&S (7-^ 7>K' T.'^- 

fflj4 6 

;i i5! ^ y ;i/iE 2 - :ji 2-7 y v^iDJ 



74 



*4-i?:t!2!r-9->; 



AI BNS:2 0=e;1/ 
fc. a-t-O^t^, n-/s:^-y->$:^t^Ji:LTi|f$i(S: 

[02 15] 
Wbl 1 6] 



CH 

-(-CH*-C-^ 



m CH, 



( CH— CH^ 



0 N 0 
H 



[0 2 16] #brtfe^^m^ ilMJt (m : n) ;!)^ 
7 1 : 2 9, aS^piU^j^ (Mw) *^8 2 0 0, 
TiJmS (Mw/Mn) *t2. 5 STfeofe. 
^J4 7 

ttfiBM4 6^cfev^T«L7t>^^^i"J;^Sf2-^5^;^- 
2 -7tJfv>f^;b/-r W $ K^^a-^flcjc 2SS%©ift 
^^M. h V :7 3in;v;^;i/3}N- h U 7 1/- h (T P 

SS03 CF3 ) sr^nu ?iMx^;i/ (EL) izmm 

>y h::/^- h±T- 1 2 O-CT- 6 OSf^p'y /<-i' Lfe. 

[0 2 .17] zfV^-i^(D^TW:. ^«e>*lfc^t?;^ 
S:Kr Fxdf$/V7>-r>y;N- (NA = 0. 4 5) 
4 SnmC^K r F b— y-*3^0^\-^f->lCS^3tb3t. !^ 
V^T, M^^O L/£>"::^ 1 5 O-CT 6 OfpmP E B 

(^Jt^^-i?) Lfe. -ecD^, l/t^";^hlS$:0. 2 3 
6SJ:%©TMAH7j<?@?Kl?6 0#r^#U S^fCjifi 

7KT3 o#^u>:^Lfe. s^^^cfflv^fc^— y'3t^'?ij-5s 



PMx:^;i/^E t h«3 0. OmJy'cm^ T'&i}. ISmtl 
20 ttO. 2 7 5Atm L&S (7>f > • 7> K • 
X) T^cfco 

M4 8 

^ ^ ^ 1; 2 - 2 - 7 >^;b=E V^D^ 

0. 7M^?3>®=Ey V?:8 : 2 ©fiJ-^T'fi-^^tCttii 
«^ 1=E;1'/LCD1, 4-i?;t:^-9->j^iiL^:. 

1. .4-s;;tdf-9->^{CM-&gg*^J, AIBN$:20 
=E;i/%OfiT'?^D 8 0 'CX-m 8 ^r^lCt>fc o Tfi-^ 

Sg^r^fofc. ?^^icj:ysstis>i^i7';;i/i?2-^^ 
30 ;b-2-7^V>^;i//i!i*>fi'=3>®^S-^*we) 

[0218] 

[<bi 1 7] 



CH 
CHs — C 




CHi 
0- 



C ^CHi 
I / 



[0 2 19] m^ntzprn-^mt. 't^smt (mm) ti^ 
7 2:2 8, mmm&i^^m (mw) ^"ss 7 0 0, -^-u 

TrJj-tffcH (Mw/Mn) *<2. 3 IT'feofc. 
fflj4 9 

BuiB^j4 8 JC;)3V NTMLfc;^ ^ ij 2 - ^ 
(T P S S O3 C F3 ) ^m&DU ?LifX^;i/ (E L) 50 



t, Jj-N 7 h h±T' 1 2 0 'CT' 6 0 #T^::^ 'J ^- >J 

[022 0] -fV ^-^70^%-!'^. %ht\.tz \^V7. 
?:Kr Fxdpi/V7>-r'y/N° (NA = 0. 4 5) X^^2 
4 8nni©K r F \^-^m>m-y\z:mm.%\^fz. ^ 
^^T, nmcjn VWk 1 5 01CT' 6 O^J-f^P E B 



(39) mm 9- 73 173 

76 

* r-:/^09^ h>^yv§:7 : 3 ©fU-^T-a^^lC 
ti^?^. l^;i//L(Z)l. 4-V:t^-^yW!S.tLtz. 

2 0=E;i/%©ftT;«U 8 OTCT'^^jS^HlCfefcoT 

>i^;i/-2-7^f'7>^;i//a-7i'U;i^- (R) - 
(+) -p, p-i^:^^;i-7—f^U7^hy^-^ 

7^u;i/^2-;;i^;i/-2-7^'v>'f-;v=E>'v:s.u! lo [0221} 
a-T^v.)m- (R) - (+) i8->:;^f^;i/-* Hbiis] 

CH, 

/cH.-iA (C 

^ I CH. ^ 



[0 2 2 2] #e>tlf-^•^Wi^ iffi^b (m : n) y!)'! feofe. 

7 4:26. SS^*^"^* (Mw) vb'!6 200, b #!I5 2 

T5iw (Mw/Mn) 5b^2. 2 5-e&ofc. ifiia«aj5 1 iciagt®#?s«:SSiyiibfe. -(lu *m 

i^iBi50lCfeVNTIS§gbfe>l^?^U;i/^2-^^;i/- Kr FxapJ/VT^T^^VA- (NA=0. 45)&^«U 

2_-7>jfv>^;i./a-ri"J;i'S{- (R) - (+) - m&2 4 8m<DKT.Fly—^%X'mm^^n-ok' SS 

/3, 0-t/>i5^;b-7-:f^n7^b>*«^«c2fi mcm^t:iiy-'^ybm-yizmmir?>mm(DUiP7.h 

h (TPSSO3 CF3 ) $:^nU (E :^mxomtim(Dmi&:i^^J\^^Eth\,i.l 5. 

L) lC?g<!»bfe. ^fe>*vf-Ui^~^h?^&v HMDST' 30 OiiiJ/caii2T'^iJ, ftip^;*3liO. 250Am L&S 
M^aSbf:Li/U=i>a'lg±lclK»o. 4AtmT:^if>3 (9>f> • T>K • :^^-:^) T'feofc. 

-hU h:^V'-h±i?i 2 0ic-e6 0f3r4i:/'j'< W5 3 

_ ^ (^yi. ^ >L ^ <; ;i'iE 2 - ^ 2 - 7 ^j'-v' y vs.t>* 

[0 2 2 3] ^-^7©^m mbnr^iypp^ hm ^-^^^ h'a^yM^tyJ^'tj-^^^A e^tj^-ea 

$:ArFX^e/Vl|^S (NA=0. 5 5)T?tft:Sl A^fCttii*, 1=E;1//L®1. 4-V:^^^ym. 

9 SnmCDA r F l/-»f)t©A^f->lc5gm)tbfc. h bfe. 1 . 4 -V:t^^ymmKm.-hmmi A 

VNT, fS^^©i^i>"^ MH?: 1 5 ot:t-6 oipj;r^PEB I BNS:2 o=E;i/%®fl:-e^inu 8 ox:T'**j8^r^tc 

aS%CDTMAH7Ki^f 6 OipJ-f^^U S 6>tC»feK K^Rlil bTi|ti!|?:^f ofc. <!>?iS;lC J: UfSSnS^ ^« i"J 
T'3 0fJ.r^U>7.bf-. 40 ;i/i{2-;A5^;w2-7t5!*v>5^;b/lfx;btKDdpi/ 

4b-53i;;&<1#e>4xfe, *«ajTMtif«ft®P [0 2 2 4] 

^ax:^;i/^E t hli 1. QroJ/onZ ffeU. [^fcl 1 9) 

0. 1 7 0/imL&S (7-f>' 7:/K-:^'<-:^) 



8 ftft%® TM A H7K?^-e 6 0 b. $ ICM 

HMx t^;b:3E^E t h 2 6 . 1 iDj/cni2 ffe U . Sfii^:^ 
1*0, 27 5Mm L&S (v-^ > • 7> K • 7.^- 

^«J5 0 




H«C CH, 



(40) 
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4f gl¥ 9 - 7 3 17 3 



78 



CHi 



-^CH,-C-^ 




CHs — CH-^ — 



C=N— OH 



[0 2 2 5) m^tltzpiM'^mt. (m : n) *T'3 OSf^'J U^c. m9bKmWzl'-'^'9i^^ii-> 

Mx:^;i/^Et h|j:3 4. OmJ/cni2 -ffetj, Sl^li^ftt 
0. 2 7 5/iimL&S • T^K- 7>^-;^) T' 

^aj5 5 



6 6:44. fig5p^^T4 (Mw) jb^ 6 2 0 0, -^L 
T:««!g(Mw/Mn)*^2. OST'&ofe. 

ttjf B^J 5 3 tZtS^^X^Ltz^ ^i^VJmz-:^ ^)^- 

U7l/-h (TPSSO3 CF3) $:^DU ?LSfx5^ 
;i/ (EL) ICj^Lfc. mht\,tz.\yV7.V^^. HM 
D S T^^Osl LfeS/ U n :y«ifei:lcBIP 0 . 4 m mT-T. 
f^n- h U Ji^v U- h±T- 1 2 O-CT' 6 OipJ-f^ 

[0 2 2 6] ^/'J^-i'O^T^, ^f btlfcl/i^'X 
?&Kr Fxdpi/v>?>x'yA (NA = 0. 4 5) T?S[;^2 
4 SnmCDK r F U— if^OA'^-MCS^^Lfe. 
V^T, MMtCD 1 5 0°CT* 6 OfJ-f^P E B 

miH^^-'i') bfc. bi>-XhlK«:2: 3 8 

i:%<J[)TMAHj*<^T' 6 Omm^U $ e>lCijifeK* 



^^-;^:^-#t^-^•=E/'•75:l : 9©f!)^T-M^^{C 
ftii*. l^;i//L01, 4-s;;f^p-U->$t?8Etbfe. 
z:®i, 4-t?^:^i^->?§?8[tcS-&g^J. AIBNS 
20 2 0^;i/%OftT'ajC&DU 8 0'CT'i5i!l8^r^tC;j5feo-t 

2-TiJfv>g^;b/l^n;i/:*-5K:^-- 

[0227] - 
[■fbl 2 0) 



CH, 
1 



C H, 



4 CH— Ch4— 



[0 2 2 8) nhntzpA-^lt. Itimt (m : n) ti"^ 
8 2: 18. mmm^j^S: (Mw) jijtg 3 0 0, -J-L 
T4}-«fcg (Mw/Mn) j&tl. 9 9T'feofc. 
M5 6 

BulBM 5 5 {CfeV^Tifi^tfe^ 2 

2 -y^iV^^";!//!:^^;!/;^!-:}^;^- h^-^frac 2fi 40 

h (TPSSO3 CPs) ?:»U ?lMxg^;i/ (E 

L) izmm^tzo ^f'itl^c 1^2/7. h?mS&. HMD ST' 

- h u ^N'y hT'u- h±T' 1 2 ox;-e 6 ofpm-:fv^ 
[0229) ©^7^, m^ntz \yV7. vm 

5:Kr Fx^>> v'::^-r>:;>'N' (NA = 0. 4 5) T;1'i$:R2 
4 8nm©K r F U— y-'^(Dy>-^->lC^^^Lf-o Jsi 
V^T, gg)^^0 hlli?: 1 5 CCT' 6 OSf^P E B 50 



m^m.'^-^') Ltzo l/£>"7.hl^5:2. 3 8 



^ix:^;i/^Et hii3 1. On)J/cn)2 T'fey> ^^ijl* 
0. 2 7 5AmL&S {'^^y • Ty'f • X 

^^^V)m2-:^ ^}V- 2-7 ^ y v^^tJ! 

i^;i//L®i. 4-i^:t^-9->?§iti:Ufc. 

Z<D1, 4-i^:t^i)ry^izS.-^^§^l AIBN;& 
2 0 ^;i/%®ffiT'»U 8 O'CT'iti!) 8 ^r^lCt);toT 



(41) 
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79 



80 



.^^;i,_2-7^iV>^;V/li-;W7-!^-"5d?h>;^^ * [0 2 3 0] 





[0 2 3 13 ^t^>4^>t^^Wi. (mm) li)-: 

7 1 : 2 9\ fij|5}ti*)^a (Mw) *U 0 2 0 0, 
LX^mBL (Mw/Mn) ^U. 6 1T'S>ofc. 
ffljs 8 

ttmmb 7^cj3v^Til§gLfe^^f^'J;l/Sf2-^^;l/- 

2 _ 7 tr:^;i/T-9-*5 ^ h ^^-^fl^lC 2 M 

h (TPSSO3 CF3 ) 5:^DU ?LS?x^;i/ (E 

L) Kmmi't:^. #e>ttfibi/;^h?^s:. hmdst 
ltijQ!Slbfc^'U=i>*feiiic^o. 4 /uni-e:^t:>ii 

-hU h:^l/-h±-ei 2 0TCT?6 0#Rg::^'J'< 

[0 2 3 2] ^'j'^-i'^^m #e>nfeUi^:^MK 

$:KrFxdfi/v:^-r*y>''? (NA = 0. 4 5) T'?S[:g:2 
4 SnmCDK r F Ix— lf)tOA*if->tC^^^l/fcc ^% 
VNT, M^^© ^S>"X hll$: 1 5 Q-CT 6 0#P^P E B 

(M^^^-^) l^^-. -^©^^ Ui?:^hm^o. 11 

8fiS%®TMAH7K*SM-e6 0t!rm^U S6>K: 



C H, 



H.C 
H.C 



P^6x:^;b^E t hl*2 8. 2inJ/an2 tfeU, 
«0, 250/tm L&S (5W> • K • 

-MS 9 



3©*IJ-&T'*^^tCtt 



20 



1=E;1//L<D1, 4-S/:^^-b->^ilLfeo ^ 
®1, 4-t>Pd-dfi^->Mc«-^F^i(^J, AIBN$:'2 

0 ^;i/%(;5fi-e^p 8 o 'c-^m 8 ^ratct)f=. o xM 

!|«$^S:^7ofe. }?:^tCJ;y*$tiS;i^i"J;i^2-;A 

[0233] 
['fbl2 2l 



CHs — C ^ 



CH, 

c— o — -T^ 
II 

0 



CH. — CH^ 



O 



H.C CHi 



[0 2 3 4) rffl^t (m : n) 

7 0:3 0, (Mw) AUl 0 0 0, 

bXi)^^ (Mw/Mn) 5 40 

glJ6 0 

tJjfB^J 5 9 lCfcVNT«Ufc;i :f ^ 'J m 2 - 

(TPSSO3 CF3) ?:^DU ?Lifx5^;i/ (EL) 

^Sbf-i/Un^aiSilcjlD^O. 4 mjuT'^ 1:^:^=1 
U jjx h ^ U- W±t' 1 2 0 -C-e 6 0 ^i-TJjT/U i> 

[0 2 3 5] 7'U'<-i'(^^7^> 50 



S:Kr Fxafe/V7>x<y>''^ (NA=0. 4 5) -e?ft:R2 
4 8n»<3!)K r F I/— y)t(JDA*it->lC^my6bf-o U 
V^■r, M^^®l/i^7.MII5:l 5 0t:T'6 0#P^PEB 

8 ftl%CD TM A 6 0 ST^^ S ICM 

tKT' 3 0?3T^U Lfe. g8)ticfflv>;t I/— - 
>«B^1- -am® h A'^i - >;?)V\-^ - ><7)fiJti 

m^^^y^^ E t h li 2 7 . 5 inJ/cni2 Xfe U , ftl^S* 
ttO. 2 5 0/tm L&S (7-f > • 7> K • 7./^- 

7>) 

fflJ6 1 



(42) 
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81 

<D1, 4-i^:t^^>m&izm.-^mM AIBN?:2 



82 



1023 8) 
Mbi 2 3] 



CHi 

I 



-(-CH, — C-V- 



CH, 



^CH.-CH-V- 



[0 2 3 73 jffl^ (m : n) 

6 8:3 2, afi¥±^^^fl: (Mw) ;5)tg o 0 0, -tU 
T:$M!CSI[ (Mw/Mn) 8 9T-feofc. 

M6 2 

ltIfS«6 1 ^Cj3V^TWbfc>lt^^^'y;^St2-;*^;l/- 
2-T^^'v>5';l//trr:;^tfD- K>^-^lC2fifl: 

(TPSSO3 CF3 ) SrSsSDU ?L^X5^;b (EL) 
fC^bfco h{§?R«r. HMD ST'tu^a 

Sbfe^/U3>S:|g_hlC|^0. 4 MinT*;^hf>=2-h 
U 5i^ h 7^ I/- h Ji-e 1 2 0 'CT* 6 0 #P4:/'J 

[0 2 3 8] :/y'<-i'©^m '^ht\.fz.\yV7.vm 

5:Kr Fx:^^/V;:^7^'V>'^• (NA=0. 4 5) Ti'^^2 
4 BnmOK r F \y-^%(D}^^-y\z:mm%\^tz.. 
V^T, m%^<D h^$: 1 5 OTCT 6 0#P4IPE B 

8Mfl:%©TMA H7j<^f 6 0?j>r^^U S e>«j£»5 



?:^^is::^:^<^«^^lfc. j^fe, :^mx'(Dmm&(r> 

Pfiix;^;i/djJE t htt3 0. 5niJ/cin2 TfeU, 
liO. 2 7 5Aim L&S (^-YiV • 7> K • >^<^- 

;^) xtb-otz., 

20 M6 3 

^ ^ U 2 - pi 2 - T V >^;i/^ vs.yf 

7^yD:ihU;i/^yvfel : 1 CDSlf^T'S^^lCtt 

ii^ i=e;i//'loi, 4-t;;t^-y->^iibfe. z. 

01. 4->>';r^-9->^lcM-&F?g^&5lU> AIBN&2 

0 =^)v%(D^xma b, 8 0 T'*lj 8 wmztitz. o T« 
W^^^i^t^. ?;^^icj:yssn-5^^^";;i®2->i 

30 [0239] 
[^bl2 4] 



CH, 



-(-CH, — C^ 




4 CH, — CH-V- 

i " 
CN 



[0 2 4 0] ^f e>tlfe^ta^mi. /fMJt (m : n) 75)^ 40 tfc 
8 0: 20, aS^J^I^^?^ (Mw) :)i)^6 000, L 
T^ma^ (Mw/Mn) *^2. 3 5T**>ofc. 
glJ6 4 

16 3^CfcV^T«Lfe^^I^^lJ 



(TPSSO3 CF3) ?:»U i/^a'\=^r-y->'MC 

L;ti>U=l>a^g_hlC|ljP0. 4 Mnil;-7.b'>=I-h 
U HtsV Vf\y- h±T 1 2 0X:T' 6 Ol&f^-f^)^-^ 



50 



[0 24 1] yu^-i7®^7^, ^f e>tt;tl/i;7>hM 
^KrFx^i/v::^7=-.j;yt (NA = 0, 4 5) TM:^2 
4 8nniOKr Fb— 9-*^<7);N'^-MC51i^5^t;^c. 
V^T, E^^© Pi^-;?- M^$: 1 5 O'CT' 6 OSf^P E B 
{m%^^-^) Ltz, ^(r>%, l/i;>!.Ml$:2. 3 8 
Sfi%©TM A HtK^T 6 Om^mh. ^ ioiZim 

X'3 ofmvy7.Lt:i, mmzm^^tz\/-'^^in-y 

^i^x;^;l/df^E t hli3 8. 2n3/cml T-^y, 



(43) 



#M¥ 9 - 7 3 17 3 
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jO. 2 7 S/iinL&S 
, fflj6 5 



1, 4-s^;«-:¥-9-:i^?§?SicM-& 



AIBN$:20* 



CHi 
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[0 24 2] 
Hbl2 5) 




-(cH.-Ch)j^ 




NO, 



[0 2 4 3] !j#e>nfe#iS-^m*. iffifiSJrb (m : n) 
7 4 : 2 6, m&m^^^ (Mw) jbt 1 4 0 0 0, 
LT^JifcS (Mw/Mn) 1 Ql^^-Dtz., 

m& 6 

ttIiB0l6 5lC*VxTl^bfe5l^^U;i/Sf2-;i^;V- 20 
2-7 ^^-^y^)],/- h D ^^^IC 2 Sfi% 

(TPSSO3CF3) «:?^U S/i'D/\dp-9-y'>lC 

;J-N ih :/ 1^- h±T' 1 2 0 -CT' 6 0 #r^-/'J 

[0244] -f^)^-^ nht\,tz. 
$:K r Fx^t/V>^.■r^y>'^' (NA=0. 4 5) T'?S[:i:2 
4 SnmOKr Fb— tf^®>'\*tJ?->lC^iRM^Lfc. ^ 30 
V^T, ®3t^0!>l/i;'>^. MK€: 1 5 0iCT'6 0#PigPEB 

(®^=^^-^) -^-CD^. bi>'^Me?:2. 3 8 



^ax*;b:3|fEt hl±3 7. SmJ/canZ ffey, 

0. 27 5AmL&S • 7> K • T' 

^J6 7 

7^nW>^>'V^l : 1 iJ-^T-a-^^lCttii 
i^, i^;i//L©l, 4-J^;t=Jf-9->^i:Ufc. zio 

1. 4-t;:t^-y->^lcM-^P^te^Rl, AIBNS:20 
^;U%(DgT'»U 8 OTCT'JHF 8 ISfRlllCfcfcoTS^ 
S-Brfe. fi-^O^S^, n-^dr-!^->$:tt!iS^Ji;bTi|f 

[0 24 5] 



Sfl:%<iOTMAH7K?mai-r' 6 0|!!?P^fllU S feiaifeKS^ [-fb 1 2 6] 




CH 

II 

0 



[0 2 4 6] '^%htltz.^m^W^t. «J± (m : h) ^/ 
7 0:30, MMm^^M. (Mw) 0 0 0 0, ^ 
LT^JTO (Mw/Mn) 5{)^2. 1 OT*>ofe. 
^J6 8 

2 -7^V>^;V/7i'D W>^-^tC2fifl:%® 
@EI64^J. hU7xr.;i/7.;i':J-w't7AbU7b- h (T 

PSSO3CF3) ^rSsinU J>i'a^:^f-y-/'>tc?tftl 



50 



hT^l/- h±T' 1 2 orT-e Oipj>Bg:/U'<-e' bfc. 
[0 24 7] :;^y'<-^'®^7^> nhi\t^VV::kYm 

feAr Fxaft/V^^i^il (NA = 0. 5 5) T«l 
9 3nni®A r F V-'^%<Dn^-y\zm^%l't^. 
V^T, gS^^roUi?:^ hliS: 1 5 O-C-^ 6 0^3-r^PEB 
(MMk^-i') L/fc. VV7.V'S^%:2. 3 8 

gfl%© TM A H7K5^T' 6 0 b, $ b iC^iifeK 

T'3 Oipj<f^'J>7.b:fe. ^^H||VN;iil/— t)-')^yN-^-> 



(44) 
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■filx;^;bai:Et httl. 4niJ/cin2 TfeU, M^Mt 
0. 1 7 0/iinL&s (7>f>- T^K-::^^-:^) T' 

^J6 9 

li, A r Fxdrt/vSl^tlSiaiCf^c^TK r Fxdf ^>V7. 
(NA=0. 4 5) ?:S^iggi:tT«MU Wi 
4 SnmCDK r F lx-if^T'S#^S^?:^Tof-c 

9-yt,y<.9- >©sym&^ C s :i i: < f# ^jti/t. 
fe, 2is^fOT'©fl?J#&a®IS^tx;^;i/d? E t h l± 2 1 . 0 = 



86 



*niJ/cin2 ffeij, jii^|i:^ttO. 2 5 0Mm L&S (5 
^J7 0 

:ji ^ ^ ij 2 - :;i 2 - 7 ^fv v^^t; 

l^;i//L®l, 4-i>";t:¥-y->'igMi:L;t„ zicDl, 
4 - Vit^^y'^\zm^mmi m b n 2 o ^ ;i/ 

10 ^Tofco r;^^tc.fcu^$ti.5;i^!^'j;i/®2-^5^;i/- 

[0 24 8] 
Hbl 2 7] 




o 

C— CH, 
II 

o 



[0 2 4 9] mit>i^t:^pm.-^m-X. mmt (m : n) /j^ 
74:2 6, mm.m^^=^^ (Mw) /?)t8 2 0 0, -^L 

M7 1 

tulE^J7 OlCfeVNTiiigLfe^^fi!riJ;i/^2-^5^;V- 

2 - r ^?*v >'^;i//if^trx;b^fi-^ftac 2 
n&M. h'J7aix;i/y?.;v*;x«t7Ah'j7l/-h (TP 
SSO3CF3) Sr^nu i^ipu^^'^jy\z^\^ 

h^\y- h±T' 1 2 0 6 0#H::^U ^- Lfco 
[0 2 5 0] /<-i'<o^m l^S^::^ hlK 

S:Ar Fxdri/Vfl^^g (NA=0. 55)T«1 
9 SnmCDA r F U— 9-*5t©>'N"^-MC51iRM^Lfe. ii^E 
V^Ts SJ^^O U'i^';^ hM^ 1 5 0*CT' 6 OfJ-f^P E B [^t. 1 2 8] 

(M9b^^-^) bfe, ^(m. VV^Vm^Z. 3 8 
M;%(DTMA H7K?^1:- 6 OSf^fE^U $ <t>\zm^ 

\zi!^'^t^ffm.(n>\^V7. Yn^-yi$A^-ya^mt\.^e. 40 

^ax:^;i/:¥Et hli2. 2iiiJ/cni2 «¥tli:t}l± 
0. 1 7 0AtniL&.S (5^>-7>h*-:^'<-:^) T' 

ga? 2 

{±. A r Fxdf i/v^)t^StCftATK r Fx^fi/VT. 
7^-:;>'N- (NA = 0. 4 5) ^H^^MilUT^fflU 
;R2 4 8nni®KrFL/— t>-*y6T'JSS^^^^5o^c. 

\zv&\,^fz.\y-^%n9i-y\zn'^-t^fm.oi\yV7sV)^ 50 



fe, 2|s:^jT'®MMa®@3iiix:t^;i/.^Et htt2 2. 0 
raJ/cinZ -e^y, ^-^ijliO. 250 Axn L&S (7 

M7 3 

9-nyW.- a - 2 2 -7^!*v>-?;i'- /? - 

;i^;b=E>'V%S-^^H'fcl:ii*i, l^;i//L©l, 4 
-V-^i^^y^hX^ftL. Z.(01, 4-i?:t^-9->tg?K 
•tCM^PJi^J, AI BN^2 0^;i/%(Dfif»U 8 
0-CT*JS<j8^r^lCfcfcoT«-^$i±fc. fi-^O^SIt. 

$tlS>f * a - 2 2 -7^'^y'}-)\/ 

- e - ^ 5^;va^:«)^e.tvfe. 

[0 2 5 1] 



CH 



C— 0— CHj 




[0 2 5 2] nhixfzM^mt. m&m^^i-^ cm 

w) /jn 8 0 00, -^LT^i-ijfil (Mw/Mn) X)^. 
6 6T-&o;^:, 
74 



(45) 
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.SEH^SO, hvy3:-)v:^}iii^-^2^hvy\/-h (t 

'pSSOsCFs) ?:^DU S/i7a^=3p-9-y >tc^JS 
Lfc. ^lesnfel/t^:^]-^?:. HMDST-mi^Oatfc 

y h±T' 1 2 O-CT' 6 0|!!>ra:>'y '<-i' bfe. 

[0 2 5 30 zf^)^-^<D%-7^. 
5: A r Fx^f i/V^)t^® (N A = 0 . 5 5) T'?S« 1 
9 3nin©A r F \^-'f%(DJ'^9-y\ZWiPM%\^t^. W. 10 
VNT, Sl3^=g^<5[)l^i?^Ml«:l 5 0"CT6 0?J?raPEB 

(SJt^^-i') bit. -eo^, l/'J^;^hl^&2. 3 8 
ftfi%0TMAH7K^T'6O#r^^U Sfe^ifeK 
T'3 OSf^U>>«.Lfc. @3t^C«V^fcl/-if^A'^^-> 

0. 1 7 5 AtmL&S (^-O • 7>K • T.'^-;^) T' 

glJ7 5 20 
«tJgB«»|7 4JCfE«ro#?*S:S*»JiSl^^- ^^^"^ * 



9 - 7 3 17 3 
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• \t. A r Fxdf i/v^^SlC-f^X-T K r Fx:f ^>VX 
(NA=0. 4 5) SrSJ^SiltT^U Jfi 
:^2 4 8nin(DKrFl/-1f)tT3g*RS^«:^Tofe. Sit 

fe, 2|3:«?flT'©M?Jilii®ft©Hifix:^;b^Ethlj:2 8. 5 
rnJ/cmZ T'&U, «Nft:*ttO. 2 7 5Mni L&S (7 

^J7 6 

7 2 - ;i 2-7 ^5'*-7:y^;b=E y v^t 

tJf7v;i/S{^yv$:=E;i/itT'9 : 1 ®f!l^T'fi-^^lC 

^©1, 4-i:;;t:^-9->^tcM-&Bflii^J. AIBNS: 
2 0^;1/%©4T'^DU 8 01CT'jii!l8B#P^lCfcfeoT 

Ti|fS^5:^7ofe. ?Jv^lCcl:y^$tl'5:7v;i/i{l^X-2 

10254] 
Mfcl2 9] 




O 
II 

0-c 




HO — C 



C— OH 
II 

o 



[0 2 5 5] %^i\t:iPm.-^W^t. iffl^b (m : n) ii^ 
9 5 : mmm^'i-M. (Mw) tf^ 1 0 0. -lE-UT 
(Mw/Mn) *t2. 84^*0^. 

^J7 7 

ttriB«?!l7 6^cfev^Tllg3gufc•7v;^®fl^"7.- 2-^if-;i/ 
- 2 - 7 y^)V/'y7JvmPiM.^Wiz. 2 

SSO3CF3) ?:»u y^a^^-^jyKmmb 

'Ji3>^=tgJ:lcKli:o. 4MniT'7.tr>a-hU d^-y 
h:;^!/- h±T* 1 2 o'CT-e Of^P^^'J^-i' bfc. 3^ 
iJ/<-.?®^7^, #e>n^-^i^;^MK^:ArFxdfi/ 
VgS^iS^tt (NA=0. 5 5) -Ti^^l 9 SnroOA r F 

Vi/Ps hlK^: 1 5 OlC-e 6 OfmP E B (Sl^^^- 
^) bfc. -to^, i/i>:^hag$:0. 1 1 8fifi%cZ)T 
MA H7j<^T' 6 05pi.OT^U S b«iifoKT 3 O^j-f^ 



Jfc<#64xfc. *«BJ-C'©flPJ*ii«ft0Witx:^;i/dif 
Ethtt2. 8iiiJ/cid2 ®?fiS:*liO. 180/i 

mL&S {^y(y -ryY ' 7.^-7.) T*feofc. 
fflj7 8 

«l^B^»J7 7lCiBii®^S:*^yigU^i. {iU 
tt, A r Fxdpi/-7|SJ^{11C-R^TK r Fx^t/v:;^ 
40 -T'VA (NA=0. 4 5) ^m^WthXm^h. Wi 
;R2 4 8niii®K r F l/-if^T'5gJKM5t$:^f ofe. M% 

\zm^^t^\y-^%f^9-y\z.imirmm.(D)/V7.Yn 

*{njT'©fl?J'|ifii®®&S^itx:^;b=5rE t hliS 0. 5 
inj/ciii2 -e^y, ^i^ijIiO. 2 7 5Am L&S(5 
-<> • 7>K- :^'<-7.) T'&o:t. 
W7 9 

2 -;>l5";i/7^*V>5';i/>^ ^5? ^ U U- h;&t>';< ^! ^ U;v 
^5:^;i/i:bT'9 : 1 ©f O^T'S-^^lCttii*^, l^;i/ 
50 /L©1, 4-i>":t^-y-:/^i:L;t. CKDl, 4-t? 
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;t :^r-y- ymmKM-^mm^i a i b n 2 o ^)v%(d& 

3®EfSm5:xh9t:FD75> (THF) \'J^ 
(Mw) jij'tg 6 0 o-r-feofc. 

^J8 0 

h (T P S S b F4 ) Srl^DU liflg^*^© 

e>tlf-l^i>>^ h^?:, HMD ST'StF^ML;te/'J 3 

[0 2 5 6] ^fe>nfel/«^y?>hlK&KrF3:drS/V7.-r 
(NA = 0. 4 5) T'?ata2 4 8nm0Kr FU— 9* 

eOSf^PEB (MMii'^-i^) Lfc. l^S^X 
hJKS: 2. 3 8afl:%®TMAH7K^-e 6 omSSmi 

L&s (5>f>- 7:yK-:^'<-:^) 

[0 2 5 7] SblC, ±iE©J:e)lCbT?^^L;febt?X 

1- M«:Kr Fxdpi/V>?.-r>i/y'?T?0. 3 2 5 /in ©jJn- 

-if^^i^-yizm^-tS>0. 3 2 5mdi <Dt^-J\/Ui? 
^8 1 

It. m^^M. TPSSbF4 CDas*Dft5:5fiffl%A^e3 

2fifi:%icfoiu sfeic, iyi:?7.hm<^mm^o. i 

nmti'hO. A IC, ^jygSS:KrFx:^i/vX'r 
Vf-^tt'hA r Fxdft/VS)tlSS, 18:^1 9 Snui (NA 
= 0. 5 5) tC, -^-tl-g-'n^Lfc. SI^^CffiV^fcL/- 

L&s (^-f^ • 7>K- >^'<-:^) 
1 : HCj^Lfe. 

^J8 2 

2- ;i-3^;i'7^i*-7>^;i/;>l^i"J I/- hs t-^^;i/;i 
9^"^} )ymJk-C^:^ ^ ^ U;i/gES:^;bJ:bT*4 0:3 5:2 

•^^fa^^PJ^ a I B N S: 2 0=E;i/%CDftT:-i^Pbs 8 O'C 



(46) 9- 73 173 

SO 

$:5^h5t KD^^^ (THF) iCr^ftlU ^flptlAc^§ 
fc. 2-;if^;i/7^'V>'f-;i/;>li5?i7Ul/-h/t-:^5' 

V ;i/iL/^ ^ ;i/®«M^*^iUi^ 5 8 %T' 

%hi^tz. #btlfe^^Il iiiMJtA^SO : 29 : 
2 1 T'. fifl:5p*||^H« (Mw) *U 2 0 0 OT'&o 

g!l8 3 

ttflBfl'Js 2^cfev^Tgsggbfe2->l5';^7^^'v>f^;l/^l 

^7A'^:3p•9•7;l/;^■□7>^=E:t^-h (TPSSbF4) 
S:«^DU W^^T&^^CDl 5SS%lc;a:5J;e)lc2/i' 

MDST:-flu^b^c^'Ua>S*g±lCJ1^0. 1 fLitiTi 
:xbf>3-hb;t. 
[0 2 5 8] #e)nfcl/S;'>^hlKS:Kr Fxdrt/v:^T- 
(NA = 0. 4 5) T?'fi:R2 4 SnmCDK r F U— 9* 

20 S^ta^s hK$: l 3 0"CCD;j-x^:; hT^l/- h±T' 

6 0#raPEB (Si3t^'<-i') bfc. \/V7. 

0 . 17 fiJi:%©TM A HzKi^T- 6 0 #P^^ 
U S e>lcJiiifoKT- 3 0#P^'J ^'^ b^^c. S^^lCffiVxfc 1/ 

^>^-y<r>mt\>■k§L\:>^z.ttA<nhi^t:^o o. 2 5 Mm 

L&S • 7>K-:^'<->^) /N'^i-^SrlflS 

1 : nzmmLtzo 

[0 2 5 9] SfblC, ±fB®J;'9lCbT?^^bfel/e^;«. 
hli?:K r FJL^i/'7y^7-'i;jVC'0. 3 2 5/iin 

-■ if^^N'^f 0. 3 2 5 /tm OD;^-;!/!/^;? 

^J8 4 

tulE^JOS 3{Cl3«c®#a5SigSyiibfc. ffiU *^«JX 
tt. ^^^J. T P S S b F4 (Dmmi: 5m&%ti'^ 
2m&%\,Z. fgjygffiSrK r Fx:Jf i/ViX-r-^/^NVJ^e) A 
r FxdpS/vS3t»gg, iSE^l 9 Snm (NA= 0. 5 ' 

5) ic, ^ti-etigoibfe. syfc^cffiv^fc^— y-'3ifcyf^i 

40 tl5::*b-S>3hJ5i<^f fjtlfc. 0. 19Min L&S 

i^^y • yy]^ • :^^-:^) ^-^ii-y^mti : iiz 

2->i5^;i/7^fv>5^;i/^^^Ul/-h. 

T'5 0 : 3 5 : 1 5 ®iIJ^T'fi•^^^C'|±^i5!^^ 1^;V 

/L(Z)i, 4-i;'-;r^-y->^i:bfc. zicdi, 4-i>' 
y^^'^ymnzm^mf^m. a i b n 2 o^;i/%®i: 

T»U 8 0-CT:-*t7MC;bfcoT^v^t^ii:fc. t 
50 (7)^, Zl©Sf5^'5$:-rh5t Kn^^:/ (THF) IZ^ 
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^(10:1) «jciaAu mm^MAi'tz., z-:^^ 

^ ^ 'J L/- V/^ ^ ^'U )-\M^'^'^ii^'^^ 
3 5: 1 5T% ^^^m^ (Mw) :«)U 1 0 0 OT 
fflJS 6 

ItriB^J 8 5 tCfeVNTPSJ^bfc 2 - ^5^;i/7^'*V>^;i/;i 

(T P S S b F4) ^muL. mm^tl^±&0) 1 5fifi 
l/i^'^^. h?^fe> HMD ST?ltl*aaL/fei^'J 

[0 2 6 0] ^#^>tLfcl/i^XhM5:Kr Fx^t/v;^x 
>vyN* (NA=0. 4 5) T'lS:g2 4 8niii0Kr Fl/-- y-* 

®^1tt=g&s 1^5^:5^ hm^ 1 3 0"C©/Jx>y h:/i^- h±T 

hlK5: 0. 17 M:%©TM A HtK^T' 6 0 Wt^^ 
U $e>lCi!3fi*T3 OipJ>iaU>::^.Lfc. SIWCM^>fel/ 
— If Jt^'N'^f - >lc^B^1-&mM© 1^2^:^ - 
^f-><3DSam?:^l:;'g>:ii:'S;<^f 'on;'c= 0. 2 5 Aim 

L&S (^>f > • T>K • :^^-:^) 
1 : HC^filbfe. 

hMSrKr Fi^t^VT^x^^/A'Tr O. 3 2 5 /ttra iD^%- 
— so. 3 2 5 MB <D7)^-)\/\yP 

{?IJ8 7 

StjIE^JS 6lCf^(7)#^fe!^Uigtfc. {iU *m 
IdU S^fi^: K r F x^r S/v:^.'^ «i/ >''?*^ A r F x# 
i/^mymU^ ?SE«19 3nni (NA=0. 5 5) 

U t;;^ - ^jbVN'^i - y(Dmn^± i; S i: 3& <4f 
e>nfe. 0. 19 Mm L&S (5>f> • T>K- 

/s^i-v&etsi : nznmLt:^, 

ms 8 

2-;>i5=-;bi/'i'l3'^^i^-'l':^tJ!i7 ij I/- t-^f-;!/ 
^ ij I/- h2i?)^>l ^ U ;i/gE=&^;i/J:bT? 4 0:3 
5 : 2 50Sy-&Tfi-^^^Ctt)i^!^, 1 ^;V/L(D 1 . 

m^M-^mMt A I B N 2 0 ^ ;i/%CDfiTS^P U 
8 0"CT'*<j7B#r^lC^^:^-oT{^$ii:fc. 
JKfE:^S:-rh5t:KD77> (THF) 

SUbfco 2-;>i^;i't/^'0^^t/;V;ti5!i"J U-h/t 
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0 : 2 9 : 2 1 T% M&^i^^J^ (Mw) *^2 1 0 0 

Of-feofe. 

^J8 9 

^ ^ ij I/- h/t U 1/- h/;* 

d-w<^A^dfi?-7;V:ta7>^=E:t— h (TPSSbF 
3 4 ) &^DU iSj||^i-*^^(Z) 1 5M:%lCJ&:.SJ;e>lc 

HMDS-emJ^bfci''J:3>SK±Jc|^0. 7 

[0 2 6 2] ^fe)4^^c^'i/■7.hll5:K^Fxdfi/v;^.■r 
>VA (NA=0, 4 5) T?a«2 4 8nii)®Kr FL/— tf 

JtC/I^Jf-^lCV^^^r^^i-bTS^^tbfe. ^bT> 
MJ^a^, 1 3 0•C(D:^-^>v h^U- h±t' 

6 0?>T^PEB m%W<-'y') bf-. -ero^s i--^;^ 

hMS: 0 . 17 M4%®TM A HtK^T* 6 0 W^'Sk 
0 u $e>lciiiifeKT'3 0#rau>;?.b^i» SlJttcffivNfel/ 

^j->®fam$:^b-szLt3S£<#e)tife. o. 2 5 Mm 
L&S (5-f>-7>K-7.^-:^) 

1 : 1 IC^^bfio 

[0 2 6 3] $6)tC. JilB©J;t)lCbT?^^b^cU'i^'7. 
M^&KrFxapi/vj^-T'i'^'^O. 3 2 5 Aim ©Jj^- 

;w'?^->icgl3tbfe, zicD^ict), ^^)t^cffi^^fc^ 

-■ y-')¥iA°^?->lClS^i-S0. 3 2 5 /tm ©;J->-;i/l/y 
JO fflJ9 0 

etriE^fij 8 9 \z%mff>^^^ ^) mht^. b, :^mr 

It. mn&?k T P S S b F4 (Dmu&i: 5fia%*^e> 
r FxdfS/-7®)tlSfi, tS«l 9 Snm (NA=0. 5 

5) iz. ^ti^niQEbfco m%izm^^t^\^-'^ytm 

tl&4b-&3i:^<#e>tl^c. 0. 19 Mm L&S 

• 7:>K- >''?^'->«:lflS i : lie 

Mtfeblfe. 

40 [0 2 6 4] 

«m\yp:xhi:mMti>ZtiZ^*}. n^z. H^is^ 
li.=^)]yyitV >'ffc-^©7K^3llt7;i/:3-;i/?§^t$:JS 

50 ^B#ic?^^t-&M*^5:M?Pt^ri:lcJ:y, ^^b^cA' 
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